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(54) INTEGRATED CONTROL DEVICE FOR VEHICLE 

(57)Abstract: 

PURPOSE: To control a steering device and a suspension device of a 
vehicle integrally to obtain a high performance turning characteristic with the 
simple structure by applying a linear control theory in a linear system 
including a new variable after converting a control variable in a suspension 
system control for giving influence to the turning movement with non-linear ;: : *:|: 
conversion. 

CONSTITUTION: A steering quantity of a steering wheel and a behavior 
quantity showing the turning movement of a vehicle are detected by a 
means 1 , and a target steering control quantity is computed by a means 2 
on the basis of the steering quantity, while a target behavior quantity being 
computed similarly by a means 3. A suspension correction quantity and a 
steering correction quantity are integrally computed by a means 4 on the 
basis of a linear model in response to the target behavior quantity and a 
real behavior quantity, while the suspension correction quantity is non-linear xjxjxjxoxjxj. 
converted on the basis of the real behavior quantity to output a real :j:-J 
suspension correction quantity with a means 5. Furthermore, a means 7 :£:j 
controls so that an optimum steering angle is generated at least on one of 
front wheels and rear wheels of a vehicle in response to the target steering 
control quantity and the steering correction quantity. Suspension 

characteristic of each wheel is controlled by a means 8 in response to a real suspension correction quantity and a position 
control quantity. 
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5 .= 



a i = 



a i = 



l'+T s 
a t s + a , 
1 +T s 
I . 
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c r ( a f + a r) 
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x«= A«x«+ B.u « 

y « = C « x « 
u.= [0,-0. Ro-R] T 

y « = [ 5 ib. 6 ,., p ] T 

fcfc'U A« .B« ,C« «43£SfTfl 
<w<k-»T, <5 6 ,». p*amcUTl>4 e c© 
«k3ir, (6)tti.>uao>3$li»^l*S3-SsCT* 

5. -©«£. SiaiUC»<fiFl4*3-/,-Ct>5„ c 

mmttvi&y 4 - ¥'<•> ?-et> 
aus«ant-9«*^ « 7 o sa&ttssf&ft 

5 fiHE*«*^l3 4 0 J:0#£ftfcrai&* 
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*8i»«f9 5 Ott, »IEft»J|#©4 0 <fc 
t)»t.ftfcS5iffliEfift^p ^-i«i*«tffi^© 1 
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BRt. ^HEftfcffi^&l 4 J: OfS^ftfcftflifS 

iS5f*aBft«*^S 6 1 14, 

1 1 <fct)#«=>ftA:*iS{f B«3£lSft«* 

»= j: * d - K&wm -j-s 
ofc, §g«»s9aftstft#J3 6 ice*!** 



£ft*o 

g.= vRi — (20) 

tfcv *Plfi<>IsIOl=«iC©«liP«Rj=tEl;fco 

»©73©*- y > h t UT»SC*<**>ft-5o 
M,r=-mg,h = -mvRoh — (21) 

<cttHcsc;ii(2i)st:T*>*„ 

SI 5 J: *)»^ftSo-^ftfiJ^«Dtc**y-r y 

7 ur©»»a»»iEft«^M, k 

M, k =-G<l> • (22) 

fcfc'O. GI*o-^ft<i>^«{rj|jfi$^ifcJi>© 

55*SIiSIftiS*^S6 0 li. a«55*«Ifflft« 
*^»6 1 «fcO#*ft*B«95*SHB>a«^M., 



»8B*»iE«<E^M.,.£iinsu »*»iaa©^ 
M..ttr»»*«ft-r«fcji>j;^sy£^© ; e- 

■ *M«flr#ftft*R 8 0 (4. 
5 0 ,fc$»-3ftfc$SHSe»iEftte^A i£*Wffll 
il*?a6 0 i: »)» *ft43S*iHasftfi^M,. 

ft*B««ir»iE-r5fcJ6©-tJ->C'<> >b >i 

M,e ( 1 + A ) 



f .= 



f »=- 



f .= 



2 T, 
M.o ( 1 +■ A ) 
2 T, 
M„ ( 1 - A) 
2 T, 
M.. ( 1 - A) 



(23) 



(24) 



- (25) 



f «= - 

2 T, 



(26) 
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f . : ^nv^iyy 3 yum* 

f a 
T, : *• h U? F 

?^x-*te^Kga-rsJaes7 1 i . 71 
2 a* «=> # * o 

7 1 J:0ffi2l3nfcB*&»»ET?*-*x-:*ff^ 
fcfc«!**ET**,LX-*ft^C&^£im*£ 
fc*£-r*1irl&f*IET?:f *x-* 7 2 1 

3 y^wnm^ t .. f a. f ». f • *A2> u » 

*T^f ax-^H^i:Oti«IBS8 1 1. 
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8 12. 8 13. 8 1 4 frt>t£Z>o 

s&t?^x-*^88 2<*. »xenf» 

8 1 iOffi*$n^THaX-^^i:S 

7t-X^xn-^ 8 2 1, 8 2 2. 8 2 3 . 
8 2 4 *> £ ti Z o 

1 i 0 h&nift*y* 1 2 0 

tUffcx'j 1 3 1 t3-ft»K*> 

1 4 1 t&K%&n± 1 4 2©ffl^lif 

ic^^T(i2)^;t(i3)iC^Jift<tUfc«fl:5t(wL 

o T B fi t r * &m<D&W)*-C tb * S 



tt ic k e-t * *> »c^5i nc 15 a is o n *£« £ * n 

mm&®^8 ,, t LT(14)^t^ L(l9):*£*ft{t 

<o *3L© ki $0 -r * tz *> k #s * sr 



a as -r * * jc> CD niea si ft ^ * as * s n * 0 

ISiEftA K^fcTSo ttfc, ^S&*IIE*A I*. 

-e&tK a= 1 [tm^Ts^yi/ 3 >o*tib« 
tictc, A =- 1 lifct&lfx'Oi' 3 y<D* 
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x = C ^3 — >9 o • R - Ro] T «• (27) 

u = [5 , b f 6 ,* . p] T - (28) 

titt, (6). (9) r (lO)^Ocfc9Ctt^i£<«^n. 

ft*o 
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•tztz&iz&sKxo*- / > h^stjt^n^o 
u -c>«> 3 u bs 

b^l>^P^tt^ttt LT(I2).(l3)*t*JIH**: 
(I2)5^©<k9«rm»x'j yrft^^ct^: 

^ttH«TI^ 0 £C6*<(12)5$liafircD 2 

°^^>'«5o C ©«^|Cli(l2)^CDft^> 0 



1*. i&t*imn*©»*e»jE*tB&«iE*£A 
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